The identification of mutations in the transcriptional repressor methyl-CpG-binding protein 2 (MECP2) gene in Rett Syndrome (RTT) suggests that an inappropriate release of transcriptional silencing may give rise to RTT neuropathology. Despite this progress, the molecular basis of RTT neuropathogenesis remains unclear. Using multiple cDNA microarray technologies, subtractive hybridization, and conventional biochemistry, we generated comprehensive gene expression profiles of postmortem brain tissue from RTT patients and matched controls. Many glial transcripts involved in known neuropathological mechanisms were found to have increased expression in RTT brain, while decreases were observed in the expression of multiple neuron-specific mRNAs. Dramatic and consistent decreases in transcripts encoding presynaptic markers indicated a specific deficit in presynaptic development. Employing multiple clustering algorithms, it was possible to accurately segregate RTT from control brain tissue samples based solely on gene expression profile. Although previously achieved in cancers, our results constitute the first report of human disease classification using gene expression profiling in a complex tissue source such as brain.
INTRODUCTION
Rett Syndrome (OMIM No. 312750: RTT) is a developmental neurological syndrome that occurs almost exclusively in females (Hagberg et al., 1983; Armstrong, 1997; Naidu, 1997) . Affected females are apparently normal through pre-and perinatal development, following which there is a developmental arrest. This is accompanied by decelerated head and brain growth, loss of speech and social skills, severe mental retardation, truncal ataxia, and characteristic hand-wringing motions. Prominent neuropathological features include reductions in cortical thickness in multiple cerebral cortical regions, decreased neuronal soma size, reduced number of identifiable synapses, and dramatically decreased dendritic arborization with increased neuronal cell packing density, but without a gross reduction in neuronal cell numbers (Jellinger et al., 1988; Belichenko et al., 1994; Bauman et al., 1995a,b; Belichenko et al., 1997; Kaufmann et al., 1997) .
